Studies looking at the relationship of the hypothalamic-pituitary-adrenal (HPA) axis to suicidal behavior and its risk factors, such as depression, childhood abuse, and impulsive aggression, report inconsistent results. These studies also do not always differentiate between subjects who go on to attempt suicide, suicidal subjects who never attempted suicide, and non-suicidal subjects with psychiatric disorders. In this study, we examined cortisol responses to an experimental stressor, the Trier Social Stress Test (TSST), in 208 offspring of parents with mood disorder. Offspring suicide attempters showed lower total cortisol output (β = − 0.47, 95% CI (−0.83, − 0.11), p = 0.01) compared with offspring with suicide-related behavior (SRB) but never attempted, non-suicidal offspring, and a healthy control group. The result remained significant even after controlling for sex, age, race, ethnicity, site, socio-economic status, and hour of the day when the TSST was conducted. Suicide attempters also showed lower baseline cortisol before the TSST (β = − 0.45, 95% CI (−0.74, − 0.17), p = 0.002). However, there were no significant differences between the groups on cortisol reactivity to stress (β = 4.5, 95% CI (−12.9, 22), p = 0.61). Although subjects with suicide attempt and SRB have similar clinical and psychosocial characteristics, this is the first study to differentiate them biologically on HPA axis indices. Blunted HPA axis activity may increase risk for suicide attempt among individuals with psychopathology by reducing their ability to respond adaptively to ongoing stressors. These results may help better identify subjects at high risk for suicidal behavior for targeted prevention and intervention efforts.
INTRODUCTION
The diathesis for suicidal behavior is believed to include a vulnerability that is exacerbated by an acute stressor (Mann, 2003) . One of the most consistent finding is that resistance of cortisol to dexamethasone suppression test is associated with increased risk of future suicide (Coryell et al, 2006; Jokinen and Nordstrom, 2009; Yerevanian et al, 2004) . However, other studies found no association (Fountoulakis et al, 2004; Pitchot et al, 2008) . Lower plasma cortisol are also found in relatives of suicide completers and predict suicide (Jokinen et al, 2010; McGirr et al, 2011) ; and one study reported elevated bedtime salivary cortisol in suicide attempters (Kamali et al, 2012) . High basal cortisol and reduced glucocorticoid receptor (GR) responsiveness are reported in depressed individuals and offspring of parents with mood disorders, groups at elevated risk for suicidal behavior (Ellenbogen et al, 2006 (Ellenbogen et al, , 2011 Kamali et al, 2012; Mannie et al, 2007; Owens et al, 2014) . We previously reported impulsive aggression to be a significant predictor of suicide attempts (SAs; Melhem et al, 2007) . However, low basal cortisol is reported with increased aggression (Poustka et al, 2010) . The risk for suicidal behavior is also increased in individuals who have experienced childhood adversity (Teicher and Samson, 2013) . However, studies of adults with such a history show an attenuated cortisol response (Danese and McEwen, 2012) . Methodological variations in the assessment of hypothalamic-pituitary-adrenal (HPA) axis could explain these discrepant findings. The heterogeneity of populations studied with respect to psychiatric morbidity, suicidal behavior, and the risk factors profile associated with them could also contribute to these discrepancies.
Because early-onset suicidal behavior may involve dysfunctional response to a stressor, we examine HPA axis response to an experimental stressor, the Trier Social Stress Test (TSST), in a high-risk sample of offspring of probands with mood disorders from the Familial Pathways for Suicidal Behavior Study, and examine its relationship with suicidal behavior in offspring. The sample is unique with a prospective phenotypic characterization of suicidal behavior, personal and family history of psychopathology, and associated risk factors such as childhood abuse and impulsive aggression. We previously reported that subjects with a history of an actual SA are similar on clinical and psychosocial characteristics to those who engaged in suicide-related behavior (SRB) but never attempted suicide; however, this is the first study to compare them biologically in terms of HPA axis responses to stress to reduce the heterogeneity of the phenotype. The standards for the classification of suicidal behavior include completed suicide, actual attempt, interrupted, aborted, and preparatory actions indicating imminent suicidal behavior; and these are distinguished from non-suicidal self-injurious behavior (US Department of Health and Human Services, 2012; Crosby et al, 2011; Meyer et al, 2010) . In this study, SRB includes aborted and interrupted attempts, and preparatory behavior that did not result in an actual attempt. We also include suicidal ideation that prompted emergency referral during the study because the referral may have prevented suicidal behavior, which we have previously included with SRBs and is commonly included with suicidal events in treatment studies (Brent et al, 2009; Melhem et al, 2007) . There were no deaths by suicide during the study. Because of the mixed findings related to the direction of HPA axis dysregulation in suicidal behavior and its correlates, we hypothesize that SA will show a distinct cortisol response to stress compared with SRB, non-suicidal (NS) offspring, and healthy controls (HC) but we do not make specific hypothesis about the direction of cortisol response in SA.
MATERIALS AND METHODS

Sample
There are 208 offspring who completed the TSST, from the larger sample of 701 offspring of 334 parents or probands with mood disorders. The TSST was added to the study protocol at follow-up and thus only a subset of subjects completed the test. Slightly over half (52.7%) of the probands had a history of SA. Most probands were recruited from inpatient units at Western Psychiatric Institute and Clinic (Pittsburgh) and New York State Psychiatric Institute (New York). The sample of 208 offspring is almost equally distributed by sex (n = 92 female, 44.2%), has a mean age of 23.3 years (SD = 5.3, range 16-38; Table 1 ), and 55.3% is Caucasian and non-Hispanic (89.9%). There were 20 offspring with SA and 20 with SRB (six aborted, three interrupted, nine ideation prompting emergency referral, and two preparatory behavior). Offspring with non-suicidal self-injurious behavior only were not included. Of the 208 offspring, 126 (60.6%) were offspring of proband with lifetime history of suicide attempt and 82 (39.4%) were offspring of a non-attempter proband. Almost all offspring (95%) had lifetime history of axis I psychiatric disorder and 38% reported history of childhood abuse or neglect. As for the probands (n = 134), the majority is female (87.8%) and Caucasian (67.7%) with mean age of 51.9 years (SD = 7.3 years, range 37-77), and average reported annual household income of $21 151 (SD = $20 784). All probands had a history of mood disorder and 34.3% (46/134) had bipolar disorder.
We compared offspring who completed the TSST to the remaining sample using logistic regression and taking into account the clustering effect of multiple offspring per family. Offspring completing the TSST had longer person-years of follow-up (β = 4.3, 95% CI (3.8, 4.8), po0.001), were younger (β = − 4.82, 95% CI (−6.38, − 3.25), po0.001), less likely to be Caucasian (OR = 0.34, 95% CI (0.22, 0.54), po0.001), less likely to have lifetime history of alcohol/substance use disorders (OR = 0.62, 95% CI (0.39, 1.01), p = 0.05), and more likely to have history of anxiety disorders (OR = 1.78, 95% CI (1.22, 2.59), p = 0.003).
A group of 35 healthy control subjects who participated in the same TSST protocol were available to the investigators through the Conte Center for the Neuroscience of Mental Disorders at New York State Psychiatric Institute. HC were selected to have no personal or family history of psychiatric disorders and no history of childhood abuse or neglect; consisted of 37.1% (n = 13) females, 32.4% (n = 11) Caucasian, and their mean age was 27.2 (SD = 5.5, range 19-39; Table 1 ).
Trier Social Stress Task
The TSST is a well-established protocol to induce psychological and endocrine indices of stress response (Kirschbaum et al, 1993) . It involves a 5-min personal introduction speech followed by 9 min of a speeded mental arithmetic task, in the presence of an observer ('confederate'), a staff person unknown to the subject. Because the sample is at high risk for suicidal behavior, we did not apply the social evaluation part of the TSST where the confederate is supposed to provide negative feedback and replaced criticism with indifference. We performed the test in the afternoon when cortisol levels have dropped to lower levels to improve the signal to baseline ratio (Kudielka et al, 2004) . Saliva samples were obtained upon subject's arrival to our laboratory (Cort − 30 ) and 10 min before the procedure (Cort − 10 ) after participants watched a 20-min relaxing video, and then at four intervals of time after completion of the task: 15, 20, 30, and 40 min. The same protocol was conducted in the HC group except that pre-task cortisol was measured once at − 10. However, the − 30 and − 10 measurements in the highrisk sample were highly correlated (r = 0.87, po0.001). Subjective mood was evaluated using the Profile of Mood States (POMS; McNair et al, 1992) at − 10, 15, and 40 min. We found a significant increase in cortisol over time using mixed effects linear regression (β = 0.24, 95% CI (0.17-0.32), po0.001), with the peak observed 15-20 min after the stressor. Thus, the TSST induced the expected HPA axis response to stress. We computed total cortisol output using 'area under the curve with respect to ground, AUC G ', and cortisol reactivity using 'AUC with respect to increase, AUC I ' following the trapezoid method using raw values (Figure 1 ; Pruessner et al, 2003) . We also analyzed baseline or pre-task cortisol (Cort − 10 ). We examined the distribution of Cort − 10 , AUC G and AUC I ; and found Cort − 10 and AUC G were not normally distributed and thus were transformed using a natural logarithmic transformation. Cort − 10 was highly correlated with AUC G (r = 0.78, po0.001) and negatively correlated with AUC I (r = − 0.24, p = 0.006); AUC G and AUC I were also correlated (r = 0.28, p = 0.0001).
Salivary Samples Collection and Assay
Saliva was collected via the Sarstedt Salivette Synthetic Swab saliva collection system (Catalogue # 51.1534.500 Sarstedt, Newton, NC 28658, USA). Samples were stored at − 30°C until assayed for cortisol by radioimmunoassay. Primary antibodies raised against cortisol-3-O-carboxymethyloxime-BSA and iodine labeled cortisol were purchased from MP Biomedicals. Cortisol standards were purchased from Sigma Chemical, anti rabbit globulin serum in con- Abbreviations: NS, non-suicidal offspring; NSSI, non-suicidal self-injurious behavior; POMS, Profile of Mood States; SA, suicide attempt; SRB, suicide-related behavior. a M (SD), mean and SD. b Fisher's exact test; letters indicate post hoc comparisons where different letters represent significant post hoc differences and similar letters represent no post hoc differences. c Lower scores on the GAS reflect worse functional impairment. d Compared with unipolar. Similar to healthy controls, NS offspring had no previous history of NSSI; they also had lower rates of bipolar disorder compared with the SRB. Both NS and SA offspring were similar to healthy controls on their subjective ratings of mood before the task, which were lower than the scores in the SRB group.
junction with polyethylene glycol was used for separation of the bound and free fractions. All samples and standards were analyzed in duplicate. The intra and inter-assay coefficient of variation was 4.7% at 1 ng/ml and 7.4% at 0.25 ng/ml, respectively.
Assessment
Recruitment and informed consent were conducted in accordance with protocols approved by the Institutional Review Boards of the University of Pittsburgh and New York State Psychiatric Institute. Probands and offspring were interviewed at intake and yearly follow-ups. Lifetime and current psychiatric disorders were ascertained using the Schedule for Affective Disorders and Schizophrenia for School-Age Children, Present and Lifetime Version (Kaufman et al, 1997) and the Structured Clinical Interview (Spitzer et al, 1992) for DSM-IV for those 18 years and older. Suicidal behavior was assessed using the Columbia-Suicide History Form and the Medical Damage Lethality Rating Scale (Mann et al, 1992) . Functional impairment was assessed using the Global Assessment Scale (Endicott et al, 1976) . A battery of self-reported questionnaires was also administered including the Beck Depression Inventory to assess depression symptomatology (Beck et al, 1961) , the Buss-Durkee Hostility Inventory for impulsive aggression (Buss and Durkee, 1957) , and the Child Trauma Questionnaire for childhood abuse and neglect (Bernstein et al, 1994) .
Group Comparisons
We compared SA, SRB, NS, and HC on demographic and clinical characteristics using standard statistics (χ 2 , Fisher's exact test, analysis of variance (ANOVA); Table 1 ). As expected, HC were significantly different from all other groups on psychiatric diagnoses and other clinical characteristics. They were also administered the TSST almost 1 h later, on average, than the other groups. SA, SRB, and NS offspring were similar in their overall rate of axis I disorders, parental history of bipolar disorder and suicide attempt, and use of medications. However, SA and SRB showed higher rates of depression and anxiety disorders, higher scores on depression symptomatology, and worse functional impairment than the NS and HC. The most frequently reported psychotropic medications were selective serotonin reuptake inhibitors (52.3%) and stimulants (31.8%); and for nonpsychotropic medications, birth control pills (22.9%), asthma inhalers (17%), and non-steroidal anti-inflammatory drugs and pain medications (14.3%).
Statistical Analyses
We examined the relationship of offspring suicidal behavior to total cortisol output, pre-task cortisol, and cortisol reactivity using linear regression where cortisol reactivity (AUC I ), eg, is the dependent variable. Suicidal behavior was coded as a dummy variable with HC as the reference category. We controlled for sex, age, race, socio-economic status as measured by household income of adult working offspring or that of the proband for young offspring, and hour of the day when the TSST was conducted due to their well-established effects on HPA axis function (Golden et al, 2011; Kalsbeek et al, 2012) . We also controlled for site and ethnicity because subjects at the NY site were more likely to be of Hispanic origin (23.1 vs 2.6%, po0.001). We use regression instead of analysis of covariance, which are equivalent approaches under the generalized linear models, for ease of interpretation of regression coefficients for the relationships between dependent and independent variables. Given the above-mentioned group differences, we examined offspring lifetime history of specific psychiatric diagnoses, functional impairment, self-reported measures at the time of the TSST, TSST measures, use of medications and psychotherapy at the time when the TSST was conducted, and proband lifetime history of bipolar disorder (vs unipolar depression) and suicide attempt as potential confounders of the relationship between suicidal behavior and cortisol outcomes (Table 2) . We also examined offspring smoking and current alcohol and substance abuse at the time of the TSST in relation to cortisol outcomes. Only variables significantly associated with cortisol outcomes were included in the multivariate model. Since our study subjects are clustered within families, we used the vce (cluster) command that can be applied to regression models in Stata (version 11; StataCorp, 2009 ) to estimate the variance-covariance matrix with correlated or clustered observations and compute clustered robust standard errors. Our sample size has 80% power to detect effect sizes (ES) in the order of d40.67 at po0.05. We present ES as Cohen's d (Cohen, 1988) for differences in means of cortisol outcomes (unadjusted and adjusted means) between suicidal behavior groups.
RESULTS
Total Cortisol Output and Suicidal Behavior
Offspring SA showed lower total cortisol output compared with SRB, NS, and HC (β = − 0.47, 95% CI (−0.83, − 0.11), ES = − 0.75, p = 0.01; Table 3, Figure 1 ). The result remained significant even when controlling for demographic variables, site, socio-economic status, and hour of the day (β = − 0.47, 95% CI (−0.89, − 0.05), ES = − 0.85, p = 0.03; Table 3 ). In addition, sex, race, and hour of the day were significant covariates. We also find lower cortisol output in offspring with major depression, offspring whose parent had history of suicide attempt, and offspring using psychotropic medications (Table 2) . We repeated our model in Table 3 controlling for these variables and for functional impairment as an overall measure of severity of psychopathology. SA continued to show lower cortisol output (β = − 0.15, 95% CI Table 3 is the most parsimonious model. SA also continued to show lower cortisol output when excluding subjects reporting the use of anti-inflammatory and pain medications (n = 10; β = − 0.47, 95% CI (−0.9, − 0.04), ES = − 0.82, p = 0.03) and asthma inhalers (n = 12; β = − 0.38, 95% CI (−0.77, 0.01), ES = − 0.70, p = 0.05). Similar results were obtained when excluding subjects on psychotropic (n = 44; β = − 0.25, 95% CI (−0.69, 0.19), ES = − 0.42, p = 0.27); and non-psychotropic medications (n = 70; β = − 0.22, 95% CI (−0.67, 0.21), ES = − 0.47, p = 0.31); however, our sample sizes were reduced for these analyses and thus our power to detect these differences as statistically significant was limited. Within suicide attempters, there was no relationship between total cortisol output and age of onset of attempt (r = 0.16, p = 0.51), number of attempts (r = − 0.12, p = 0.61), duration between the most recent attempt and the TSST (r = 0.19, p = 0.43), and lethality of the most recent attempt (r = 0.01, p = 0.96).
Baseline or Pre-Task Cortisol and Suicidal Behavior
Offspring SA showed lower pre-task cortisol compared with SRB, NS, and HC (β = − 0.45, 95% CI (−0.74, − 0.17), ES = − 0.87, p = 0.002; Table 4, Figure 1 ). The result remained significant even after controlling for demographics, site, socio-economic status, and hour of the day (β = − 0.42, 95% CI (−0.82, − 0.01), ES = − 0.82, p = 0.046; Table 4 ). In addition, sex and hour of the day were significant covariates. We also find lower pre-task cortisol in offspring with anxiety disorders, personality disorders, and those using psychotropic medications (Table 2) . Similar results were obtained for those with major depression and bipolar disorders although the result did not reach statistical significance. We repeated our model in Table 4 controlling for these variables and for functional impairment; however, they were not significant in the multivariate model. Thus, the model in Table 4 is the most parsimonious model. SA also continued to show lower baseline cortisol when excluding subjects reporting the use of anti-inflammatory and pain medications (β = − 0.45, 95% CI (−0.9, − 0.03), ES = − 0.87, p = 0.04); asthma inhalers (β = − 0.35, 95% CI (−0.73, 0.03), ES = − 0.71, p = 0.07); psychotropic (β = − 0.13, 95% CI (−0.51, 0.24), ES = − 0.3, p = 0.48); and non-psychotropic medications (β = − 0.43, 95% CI (−0.91, 0.05), ES = − 0.86, p = 0.08); however, our sample sizes, and accordingly our power to detect these differences as statistically significant were reduced for these analyses. Similar to total cortisol output, there were no relationships between pre-task cortisol and characteristics of attempt within SA.
Cortisol Reactivity and Suicidal Behavior
There were no significant group differences on cortisol reactivity or AUC I with and without controlling for demographic variables, site, socio-economic status, and hour of the day (Table 4) . Functional impairment was associated with cortisol reactivity where subjects with higher Global Assessment Scale scores and thus higher functioning showing higher reactivity (Table 2 ). Higher scores on subjective ratings of mood before task, habitual smoking, and smoking on the day of the TSST were associated with lower cortisol reactivity in response to stress. There were no significant group differences on cortisol reactivity when controlling for these variables and none of these variables were significant when added to the model in Table 4 . Similar results were also obtained when excluding subjects using different types of medications.
DISCUSSION
This study shows lower total cortisol output in response to an experimental stressor and lower baseline cortisol in suicide attempters compared with subjects with SRB who never attempted suicide and NS subjects in a high-risk sample, namely offspring of probands with mood disorders, and HC. However, there were no group differences in cortisol reactivity between the groups. Subjects who participated in this study come from a longitudinal study with up to 13 years of follow-up and are well characterized on suicidal behavior, psychiatric diagnoses and adversity, a major strength of the study. Although these subjects were different from offspring who did not participate in the TSST in terms of history of alcohol and substance use and anxiety disorders, those variables were not associated with cortisol outcomes except for anxiety disorders being associated with lower pre-task cortisol; however, we controlled for anxiety in those analyses. In addition, our sample is similar to other high-risk samples in rates of psychopathology and specifically, bipolar disorder (Mesman et al, 2013) . Our control group was recruited at one of the sites; however, we used exactly the same TSST procedures as those performed in the high-risk sample except for collecting cortisol samples at − 30. However, pre-task cortisol at − 30 and − 10 were highly correlated in the high-risk sample. We did not collect data about menstrual cycle phase (luteal vs follicular) in females, which affects HPA axis responses to stress (Kirschbaum et al, 1999) , and hence were not able to examine its effects in our sample. We examine HPA axis responses to an experimental stressor and thus our results may not be generalizable to HPA axis functioning in response to real-life stressors (Wolfram et al, 2013) .
Our results are consistent with studies finding lower resting cortisol in subjects with personal or family history of suicidal behavior (Jokinen et al, 2010; McGirr et al, 2011; Pfennig et al, 2005) . However, they are not consistent with a pilot study reporting blunted cortisol reactivity to the TSST in first-degree relatives of suicide completers compared with HC (McGirr et al, 2010) , and our report of blunted cortisol reactivity in offspring bereaved by parental suicide compared with those bereaved by accidental and sudden natural death (Dietz et al, 2013) . In this study, we find lower total cortisol output in SA compared with other high-risk groups, which could be mainly attributed to their lower baseline cortisol. As SA's ratings of subjective mood before the task and changes in these ratings by the end of the task were similar to those of the other groups, current mood state did not contribute to the findings. One should be cautious in the interpretation of pre-task levels as they may not be representative of naturalistic levels of cortisol and may reflect some reactivity in anticipation of the acute stressor. Future studies looking at diurnal variation in cortisol secretions are needed to examine whether SA have lower cortisol in general or a shifted diurnal variation. Although subjects with SA and SRB had similar clinical and psychosocial characteristics, consistent with our previous report (Melhem et al, 2007) , this is the first study to differentiate them biologically on total cortisol output throughout exposure to stress and on baseline cortisol. Although suicidal behavior occurs in the context of mood and other psychiatric disorders, only 10-15% of subjects with psychiatric disorder attempt or die by suicide (Angst et al, 2005; Arsenault-Lapierre et al, 2004) . Our results differentiate subjects who go on to attempt suicide among a high-risk sample where 95% had a lifetime history of psychopathology, and thus further delineating the suicidal behavior phenotype. We previously reported impulsive aggression to be a significant predictor of suicide attempts (Melhem et al, 2007) . However, we find no associations between impulsive aggression and cortisol outcomes across all groups (Table 2, Supplementary Figure S1 ). Within groups, we find a moderate correlation with each of total output (r = − 0.39, p = 0.1), pre-task cortisol (r~= − 0.38, p = 0.1), and reactivity (r = − 0.3, p = 0.22) among SA and a strong correlation with cortisol reactivity among those with SRB (r = − 0.46, p = 0.09; Supplementary Figure S1 ). Further studies with larger sample sizes are needed to have the power to detect these correlations to a significant level. These results suggest that blunted cortisol and cortisol responses to stress may underlie increased impulsive aggression in subjects at high risk for suicidal behavior; however, SA and SRB groups were similar on impulsive aggression. Blunted total cortisol output in SA may be linked to the familial transmission of suicidal behavior. Offspring whose parent had a lifetime history of suicide attempt are at five times greater risk for suicide attempt (Brent et al, 2015) and in this study, they showed lower total cortisol output. Thus, total cortisol output in response to stress may be an underlying vulnerability that puts individuals with family history of suicidal behavior at risk for suicidal behavior. We also find subjects with lifetime history of major depression to show lower total cortisol. Subjects with moderate to severe depression have been previously shown to exhibit a blunted cortisol response to the TSST (Harkness et al, 2011) . Thus, it is also possible that major depression dampens the HPA axis response to stress, which puts individuals at risk for suicidal behavior when faced with repeated stressors. Offspring using psychotropic medications also showed lower total output and baseline cortisol. Antidepressants have been shown to increase GR and reduce resting and stimulated HPA axis activity (Pariante et al, 2004) . However, use of psychotropic medications does not completely explain the differences between SA and the other groups as evident by the substantial ES for total output and baseline levels (−0.4 and − 0.3, respectively) remaining when we excluded subjects using psychotropic medications. Finally, it is possible that lower total output and baseline cortisol in SA are the consequence of suicide attempt rather than a pre-existing vulnerability or the consequence of their exposure to the adversity of parental suicide attempt. However, we cannot address the temporal sequence because most offspring had their attempt before the TSST assessment and had their parental suicide attempt occur in their lifetime. Future studies are needed to establish whether alterations in HPA axis response to stress predict future risk for suicidal behavior.
We find no direct relationship between cortisol outcomes and offspring childhood exposure to abuse/neglect, a finding that is not consistent with extant literature (Danese and McEwen, 2012) . However, our subjects are a high-risk sample of offspring of parents with mood disorders, which itself is reported to affect cortisol responses to stress (Waugh et al, 2012) . In addition, 95% of the offspring had a lifetime history of psychiatric disorder and thus it is difficult to disentangle the relationship between childhood adversity and cortisol outcomes in such a high-risk sample. A postmortem study of subjects who completed suicide and had a history of childhood abuse report less GR mRNA and more GR promotor DNA methylation compared with controls and suicides without such history (McGowan et al, 2009) . A blunted stress response has also been reported in PTSD (Yehuda et al, 2010) . Future studies are needed to explain the link between adversity, genetic and epigenetic effects, and cortisol dynamics that may increase risk for suicidal behavior.
In conclusion, blunted HPA axis activity may increase risk for suicide attempt among individuals with psychopathology by reducing their ability to respond adaptively to ongoing stressors. These results may help better identify subjects at high risk for suicidal behavior for targeted preventions and interventions.
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